Effect of novel environmental stimuli on rat behaviour and central noradrenaline function measured by in vivo microdialysis.
Although physically aversive stimuli induce functional changes in central noradrenergic neurones, little is known about the noradrenergic response to environmentally aversive stimuli. The first aim was to characterise environmental features that are perceived as stressful by rats. The second was to investigate whether changes in the concentration of extracellular noradrenaline are induced by these environmental features. A light/dark shuttle-box was used to test rats' behavioural response to a range of stimuli (novelty, bright light, and the presence of an unfamiliar rat), either before or after microdialysis probe implantation. Changes in the concentration of extracellular noradrenaline in the frontal cortex and hypothalamus in vivo were then evaluated on exposure to these same test conditions. Naive rats spent less time in a brightly-lit test arena than a dark one. However, the behavioural response to the light arena was attenuated by the presence of an unfamiliar rat. Probe implantation intensified the response to the light arena but did not affect behaviour in the dark arena. In the microdialysis studies, there was no change in the concentration of extracellular noradrenaline on transfer of rats to the dark arena but there was an increase in both the frontal cortex (+45%) and hypothalamus (+75%) on exposure to the light arena. A similar increase was induced in both brain regions when the light arena contained an unfamiliar rat. Implantation of a microdialysis probe modifies the behavioural responses to certain environmental stimuli. Regardless of this, the extent to which rats perceive a novel environment as aversive is not the only determinant of the noradrenergic response to such stimuli. However, differences in stimulus controllability in the microdialysis and the behavioural experiments could influence the apparent intensity of the stress.